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Abstract The auroral electrojet index AF is an important indicator to describe the intensity of geo-
magnetic substorms, and is closely related to the polar magnetosphere disturbance and the precipitation
process of auroral particles. Therefore, it is of great significance to establish an accurate prediction mod-
el of the electrojet index for the study of space weather. In this paper, the correlation of the spatial dis-
tribution of aurora power Iyp and AF index in different seasons are studied by using the ultraviolet au-

rora image data of Polar satellite in 1997, and on this basis, a prediction model of AF index based on the
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ultraviolet aurora image is proposed. The grid method is used to extract the spatial distribution charac-

teristics of the aurora intensity of the ultraviolet aurora image. The generalized regression neural net-

work GRNN is used to construct two AFE index models, Cor-GRNN model and Var-GRNN model, by us-

ing the correlation coefficient method and variance selection method, and training is conducted for the

three seasons. The results show that AE and Iyp have a similar semi-annual change trend, and their cor-

relation varies greatly in different seasons. Compared with the AF index neural network prediction mod-

el driven by the solar wind, the model based on aurora images is superior to other models in terms of

Erys and R’ standards. The normalized ERys is less than 0.1, and the model’s interpretability for AF in-

dex changes is increased by about 10%.
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Table 1 Comparison of prediction performance of two

prediction models on D, J, E test sets

Dataset Model Fruvs(Normalized ) Var R?
Cor-GRNN 0.0805 0.2524  0.9555
P Var-GRNN 0.0831 0.2685  0.9526
Cor-GRNN 0.0989 0.3164  0.9296
! Var-GRNN 0.0918 0.3282  0.9420
Cor-GRNN 0.1019 0.2879  0.9463
B Var-GRNN 0.1096 0.3331  0.9378
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during substorm occurrence in D months

Performance of AF index prediction model
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Curve between AF index prediction and reference of two models in D months
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Table 3 Performance comparison between this model

and other AF index prediction models

Model Erus /0T Egys(Normalized) VAR R? Model Epys(Normalized) VAR R?
Cor-GRNN  106.6857 0.1034 0.4799  0.9179 Cor-GRNN 0.0937 0.2850  0.9438
Var-GRNN  119.1728 0.1123 0.5666  0.9032 Var-GRNN 0.0948 0.3104  0.9441

ELM 0.1079 0.2854  0.8351
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AT T, DAY 2 A A RS B i A, TR SVM 0.1307 04184  0.7583
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